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PROBLEM TO BE SOLVED: To provide a directional coupler capable of 
reducing deviation from 90 degrees in phase difference of two output. 
SOLUTION: First and second microstrip lines 2 and 3 almost parallelly 
arranged and connected to each other are formed into an almost 
quadrilateral spiral shape while turning the first microstrip line 2 to 
be on an inner side and the interval of the first and second microstrip 
lines 2 and 3 arranged by the mutually same circulation number is made 
wider than the interval of the first and second microstrip lines 2 and 3 
arranged by the mutually different circulation numbers. Thus, the 
deviation from 90 degrees of the phase difference of the two output of 
this directional coupler is reduced and the band of the directional 
coupler is widened as well. Further, the coupling degree of the 
directional coupler is easily adjusted. 
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CLAIMS 

[Claim(s) ] 

[Claim 1] The directional coupler characterized by to make spacing of 
the said 1st and 2nd distributed constant tracks mutually located in a 
line with the same number of the circumference large than spacing of the 
said 1st and 2nd distributed constant tracks located in a line with the 
mutually different number of the circumference in the directional 
coupler which carried out said 1st distributed constant track inside, 
and formed the 1st and 2nd distributed constant tracks which have 
arranged to abbreviation parallel and were combined mutually in the 
shape of a spiral. 

[Claim 2] The directional coupler according to claim 1 characterized by 
having the part which made larger than spacing of the said 1st and 2nd 
distributed constant tracks located in a line with the mutually 



different number of the circumference spacing of the said 1st and 2nd 
distributed constant tracks mutually located in a line with the same 
number of the circumference. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the directional 
coupler used for a directional coupler, especially mobile communication 
equipment. 
[0002] 

[Description of the Prior Art] The example of the conventional 

directional coupler is shown in drawing 4 . In drawing 4 , a directional 
coupler 20 carries out the 1st microstrip line 21 inside, and forms the 
2nd microstrip line 22 which is the 1st microstrip line 21 and the 2nd 
distributed constant track which are the 1st distributed constant track 
which has arranged to abbreviation parallel and was combined mutually in 
the shape of [ of an abbreviation square ] a spiral. Here, an input 
electrode 23 is connected to the end of the 1st microstrip line 21, and 
the output electrode 25 is connected to the other end. Moreover, an 
output electrode 24 is connected to the end of the 2nd microstrip line 
22, and the isolation electrode 26 is connected to the other end. 
Furthermore, the spacing g4 of the 1st and 2nd microstrip lines 21 and 
22 mutually located in a line with the same number of the circumference 
is set up so that it may become narrower than the spacing d4 of the 1st 
and 2nd microstrip lines 21 and 22 located in a line with the mutually 
different number of the circumference. And the die length of the 1st and 
2nd microstrip lines 21 and 22 is set up so that it may become about 1 / 



four waves in the target frequency. 

[0003] Thus, in the constituted directional coupler 20, if a terminator 
(not shown) is connected to the isolation electrode 26 and a signal is 
inputted from an input electrode 23, the signal which is two from which 
the phase shifted [ output electrodes / 24 and 25 ] about 90 degrees on 
the mutual almost same level can be outputted. 
[0004] 

[Problem (s) to be Solved by the Invention] However, in the above- 
mentioned conventional example, the overall length benefits long the 
corner part which has some directions of the 2nd microstrip line 22 
compared with the 1st microstrip line 21. Therefore, there was a problem 
of shifting from 90 degrees whose phase contrast of two outputs of a 
directional coupler 20 is in an ideal condition. 

[0005] This invention offers the directional coupler which can make 
small the gap from 90 degrees of the phase contrast of two outputs for 
the purpose of solving the above-mentioned trouble. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the directional coupler of this invention In the directional 
coupler which ^^^^ed said 1st distributed constant track inside, and 
formed the 1st and 2nd distributed constant tracks which have arranged 
to abbreviation parallel and were combined mutually in the shape of a 
spiral It is characterized by making larger than spacing of the said 1st 
and 2nd distributed constant tracks located in a line with the mutually 
different number of the circumference spacing of the said 1st and 2nd 
distributed constant tracks mutually located in a line with the same 
number of the circumference. 

[0007] Moreover, the directional coupler of this invention is 
characterized by having the part which made larger than spacing of the 
said 1st and 2nd distributed constant tracks located in a line with the 
mutually different number of the circumference spacing of the said 1st 
and 2nd distributed constant tracks mutually located in a line with the 
same number of the circumference. 

[0008] Thus, by constituting, the gap from 90 degrees of the phase 
contrast of two outputs can be made small in the directional coupler of 
this invention. 
[0009] 

[Embodiment of the Invention] One example of the directional coupler of 
this invention is shown in drawing 1 . In drawing 1 , a directional 
coupler 1 carries out the 1st microstrip line 2 inside, and forms the 
2nd microstrip line 3 which is the 1st microstrip line 2 and the 2nd 



distributed constant track which are the 1st distributed constant track 
which has arranged to abbreviation parallel and was combined mutually in 
the shape of [ of an abbreviation square ] a spiral. Here, an input 
electrode 4 is connected to the end of the 1st microstrip line 2, and 
the output electrode 6 is connected to the other end. Moreover, an 
output electrode 5 is connected to the end of the 2nd microstrip line 3, 
and the isolation electrode 7 is connected to the other end. Furthermore, 
the spacing gl of the 1st and 2nd microstrip lines 2 and 3 mutually 
located in a line with the same number of the circumference is set up so 
that it may become larger than the spacing dl of the 1st and 2nd 
microstrip lines 2 and 3 located in a line with the mutually different 
number of the circumference. And the die length of the 1st and 2nd 
microstrip lines 2 and 3 is set up so that it may become about 1 / four 
waves in the target frequency. 

[0010] Thus, in the constituted directional coupler 1, if a terminator 
(not shown) is connected to the isolation electrode 7 and a signal is 

inputted from an input electrode 4, the signal which is two from which 
the phase shifted [ output electrodes / 5 and 6 ] about 90 degrees on 
the mutual almost same level can be outputted. 

[0011] Here, the phase contrast 2 of two outputs of the directional 
coupler 1 shown in drawing 2 at drawing 1 is shown. Moreover, the phase 
contrast si of two outputs of the directional coupler 20 shown in 
drawing 4 for the comparison is also shown in coincidence. All are 
designed considering center frequency as 1. 5GHz. In 1. 5GHz, the phase 
contrast s2 of two outputs approaches 90 degrees, and has become about 

89 degrees from phase contrast si so that it may understand by drawing 

2 . Moreover, the inclination of the phase contrast over a frequency has 
become [ the direction of phase contrast s2 ] a little looser than phase 
contrast si. This means that the condition that phase contrast is about 

90 degrees is maintainable in the frequency band where the directional 
coupler 1 is larger than a directional coupler 20, and means that it can 
be made to operate as a directional coupler of a broadband. 

[0012] Moreover, since the phase of a signal has shifted, even if it 
narrows the spacing dl, it is hard to join together between the 1st and 
2nd microstrip lines 2 and 3 located in a line with the mutually 
different number of the circumference mutually. And even if only the 
part which narrowed spacing dl does not change the magnitude of the 
whole directional coupler, allowances to change the spacing gl of the 
1st and 2nd microstrip lines 2 and 3 mutually located in a line with the 
same number of the circumference become large, and it becomes easy to 
adjust the degree of coupling of a directional coupler 1. 



[0013] According to the directional coupler 1 of this invention, thus, 
the spacing gl of the 1st and 2nd microstrip lines 2 and 3 mutually 
located in a line with the same number of the circumference By making it 
larger than the spacing dl of the 1st and 2nd microstrip lines 2 and 3 
located in a line with the mutually different number of the 
circumference The gap from 90 degrees of the phase contrast of two 
outputs of a directional coupler 1 can be made small, moreover 
broadband-ization of a directional coupler can also be attained, and it 
further becomes easy to carry out adjustment of degree of coupling. 
[0014] Another example of the directional coupler of this invention is 
shown in drawing 3 . In drawing 3 , a directional coupler 10 carries out 
the 1st microstrip line 11 inside, and forms the 2nd microstrip line 12 
which is the 1st microstrip line 11 and the 2nd distributed constant 
track which are the 1st distributed constant track which has arranged to 
abbreviation parallel and was combined mutually in the shape of [ of an 
abbreviation square ] a spiral. Here, an input electrode 13 is connected 
to the end of the 1st microstrip line 11, and the output electrode 15 is 
connected to the other end. Moreover, an output electrode 14 is 
connected to the end of the 2nd microstrip line 12, and the isolation 
electrode 16 is connected to the other end. Furthermore, in the 
lengthwise direction of drawing 3 , the spacing g2 of the 1st and 2nd 
microstrip lines 2 and 3 mutually located in a line with the same number 
of the circumference is set up so that it may become larger than the 
spacing d2 of the 1st and 2nd microstrip lines 2 and 3 located in a line 
with the mutually different number of the circumference. Conversely, in 
the method of width of drawing 3 , the spacing g3 of the 1st and 2nd 
microstrip lines 2 and 3 mutually located in a line with the same number 
of the circumference is set up so that it may become narrower than the 
spacing d3 of the 1st and 2nd microstrip lines 2 and 3 located in a line 
with the mutually different number of the circumference. And the die 
length of the 1st and 2nd microstrip lines 11 and 12 is set up so that 
it may become about 1 / four waves in the target frequency. In addition, 
since it is the same as the directional coupler 1 of drawing 1 about 
actuation of a directional coupler 10, the explanation is omitted. 
[0015] Thus, by setting up so that spacing of the 1st and 2nd microstrip 
lines mutually located in a line with the same number of the 
circumference may become large partially rather than spacing of the 1st 
and 2nd microstrip lines located in a line with the mutually different 
number of the circumference, the gap from 90 degrees of the phase 
contrast of two outputs of a directional coupler 10 can be made small 
like drawing 1 , and, moreover, broadband-ization of a directional 



coupler can also be attained. . 

[0016] In addition, in each above-mentioned example, although the 
directional coupler is formed in the shape of [ of an abbreviation 
square ] a spiral, this is not restricted to an abbreviation square and 
same operation and effectiveness are acquired also in another 
configurations, such as the abbreviation polygons and approximate circle 
forms other than an abbreviation square, and an abbreviation ellipse 
form. 

[0017] Moreover, in each above-mentioned example, although one of two 
input electrodes was connected to the terminator and the signal was 
inputted from one more, this may be reverse. And an input electrode and 
an output electrode are reversed, a signal is inputted from either of 
the directions which were being used as the output electrode in each 
above-mentioned example, and you may make it make two signals output 
from the direction which was being used as the input electrode. 
[0018] Furthermore, in each above-mentioned example, although the 
microstrip line was used as a distributed constant track, another 
distributed constant tracks, such as the strip line, are sufficient as 
this. 
[0019] 

[Effect of the Invention] According to the directional coupler of this 
invention, the 1st and 2nd distributed constant tracks which have 
arranged to abbreviation parallel and were combined mutually Spacing of 

the 1st and 2nd microstrip lines which carried out the 1st distributed 
constant track inside, formed in the shape of a spiral, and were 
mutually located in a line with the same number of the circumference By 
setting up so that a part may also become large rather than spacing of 
the 1st and 2nd microstrip lines located in a line with the mutually 
different number of the circumference The gap from 90 degrees of the 
phase contrast of two outputs of a directional coupler can be made small, 
and, moreover, broadband-ization of a directional coupler can also be 
attained. Moreover, allowances to change spacing of the 1st and 2nd 
microstrip lines mutually located in a line with the same number of the 
circumference become large, and it becomes easy to adjust the degree of 
coupling of a directional coupler. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of one example of 
the directional coupler of this invention. 

[Drawing 2] It is drawing showing the phase contrast of two outputs of 

the directional coupler of drawing 1 . 

[Drawing 3] It is drawing showing the configuration of another example 

of the directional coupler of this invention. 

[Drawing 4] It is drawing showing the configuration of the conventional 
directional coupler. 
[Description of Notations] 

1 — Directional coupler 

2 — The 1st microstrip line 

3 — The 2nd microstrip line 

4 — Input electrode 

5 6 — Output electrode 
7 — Isolation electrode 

gl — Spacing of the 1st and 2nd microstrip lines mutually located in a 
line with the same number of the circumference 

dl — Spacing of the 1st and 2nd microstrip lines located in a line with 
the mutually different number of the circumference 
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[Drawing 1] 
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